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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

SUMM . . . inactivated prior to absorption or is not absorbed. In one 

embodiment a hydrophobic drug, preferably a synthetic organic molecule, 

is ** Conjugated*** to a ***cobalamin*** molecule. The 

* * *cobalamin* * * drug * * Conjugate* * * is then bound to 
***transcobalamin*** II and an effective amount is orally delivered to 

the patient. 

SUMM The ***cobalamin*** /drug ** "conjugate*** bound to 

***transcobalamin*** II will be transcytosed from the intestinal lumen 
to circulation as an intact complex. The complex present in the 
circulation. . . 

SUMM In another embodiment of the present invention, a drug is 

** Conjugated*** directly to a ***transcobalamin*** II molecule 

and an effective amount is orally delivered to the patient. 
DETD ... II. The initial biotin-Cbl complex can be prepared according to 

Pathre, et al. (Pathre, P. M., et al., "Synthesis of ***Cobalamin*** 

-Biotin ***conjugates*** that vary in the position of 

* * *cobalamin* * * coupling, Evaluation of cobalamin derivative binding 
to transcobalamin II," incorporated by reference). 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

SUMM . . . inactivated prior to absorption or is not absorbed. In one 

embodiment a hydrophobic drug, preferably a synthetic organic molecule, 
is ** Conjugated*** to a ***cobalamin*** molecule. The 
***cobalamin*** drug ** Conjugate*** is then bound to 
* * *transcobalamin* * * II and an effective amount is orally delivered to 
the patient. 

SUMM The ***cobalamin*** /drug ** Conjugate*** bound to 

***transcobalamin*** II will be transcytosed from the intestinal lumen 
to circulation as an intact complex. The complex present in the 
circulation. . . 

SUMM In another embodiment of the present invention, a drug is 

** Conjugated*** directly to a ***transcobalamin*** II molecule 
and an effective amount is orally delivered to the patient. 
DETD ... II. The initial biotin-Cbl complex can be prepared according to 
Pathre, et al. (Pathre, P. M., et al., "Synthesis of ***Cobalamin*** 
-Biotin * * Conjugates* * * that vary in the position of 

**Cobalamin*** coupling, Evaluation of cobalamin derivative binding 
to transcobalamin II," incorporated by reference). 
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5840880 which is a continuation-in-part of Ser. No. US 1995-406192, 
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continuation-in-part of Ser. No. US 1995-406194, filed on 16 Mar 1995, 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
DRWD . . . a graph illustrating the binding curve of Transcobalamin II to 
the cyanocobalamin diaminododecane adducts produced in Example 3 and 4. 
AH= ***Cyanocobalamin*** b-monocarboxylic acid ***conjugate*** 
diaminododecane (7); AI= ***Cyanocobalamin*** e-monocarboxylic acid 

***conjugate*** diaminododecane (8); AJ= ***Cyanocobalamin*** 
d-monocarboxylic acid *** conjugate*** diaminododecane (9); AK= 

***Cobalamin*** e-monocarboxylic acid ***conjugate*** 
diaminododecane, and AE= ***Cyanocobalamin*** ribose-succinate (11). 
DRWD . . . 25 is a graph illustrating the binding curve of Transcobalamin 
II to a series of biotinylated vitamin B.sub.12 molecules. AA 

* * * Cyanocobalamin* * * b-monocarboxylic acid ***conjugate*** 
diaminododecane and biotin (17); AB= ***Cyanocobalamin*** 
e-monocarboxylic acid ***conjugate*** diaminododecane and biotin 
(18); AC= ***Cyanocobalamin*** d-monocarboxylic acid 
***conjugate*** diaminododecane and biotin (19); AF= 



**®Cyai»cobaIamin*** ribose-succuate *»*co:iijtig8te w ** 
diamiiiododecaiie { 1 3); and AG= ***CyanGcobalamin* ribose-succinate 

♦♦•conjugate** • diain.lnododecajK mid biotin (20). These bsotiny lated 
molecules were prepared as set forth in Examples below, (see Example 8,) 
DETD ■ "C^ocobaliuni mm Modified on Riboss: Succinate * ■ 'Conjugate* * * 

DETD , . . by phenol extraction and applied to a 100 g ot Dowex CLsup.- 
{60,timsa,2.5 em) column (aoetate form, 200400 mesh). The 
*^*cyanocobalamiii** ■ wm duted with water. Succinate 
♦♦•conjugate** • (5) was eluted with NaOAc (0.04 Ni pH 4,67} which 
yielded ISO mg (85%) after isolation. The 02 p ,05 1 -disucci.nyl derivative 

DETD * **Qmo.ocobaiamiri* :l ** Modified on Ribose: Siiceimte-diaoilnododecaiie 

♦♦♦Conjugate*** (13) 
DETD Modification of ***Cyanocobalamin*** Monocarboxylic Acids 
***Conjugated*** With 1,. sub. 12 -diaminododecane: Reaction With 

Succinic Anydride 
DETD * * * Cyanocobalamin* * * carboxylic acid diaminododecane 

***conjugate*** (8, 9, 10) (0.138 mmoL, 200 mg) was dissolved in 40 mL 

ofdimethylsulfoxide(DMSO) containing 8 g (80 mmoL). . . 
DETD ***Cyanocobalamin*** Modified on Monocarboxylic Acid: 

Diaminododecane-biotin * * * Conj ugates * * * 
DETD To a solution of ***cyanocobalamin*** monocarboxylic acid 

diaminododecane ***conjugate*** (14, 15, 16) (300 mg, 0.195 mmoL) in 

DMF (35 mL), was added triethylamine (0.027 mL, 0.195 mmoL). 

N-Hydroxysuccinimidobiotin (100. . . 
DETD ***Cyanocobalamin*** Modified On Ribose: Succinate-diaminododecane- 

biotin ***Conjugate*** (20) 
DETD This example serves to demonstrate the conjugation of the ribose-linked 

diaminododecane adduct (13) with biotin to produce a 
***cyanocobalamin*** biotin ** Conjugate*** (20). 
DETD This example demonstrates coupling of streptomycin to a 

***cyanocobalamin*** or ***cobalamin*** derivative. Streptomycin 

(21) is ** Conjugated*** with ***cyanocobalamin*** 

monocarboxylate (2, 3, 4) or a diaminoalkylsuccinate derivative (14, 15, 

16) through the use of an oxime coupled linking moiety. . . 
DETD . . . reaction scheme illustrated in FIG. 14, method A, or similarly 

as described in method B. Both reaction schemes produce a 
***cyanocobalamin*** -acridine ** Conjugate*** . 
DETD . . . yield the aminoacridine, (29). Aminoacridine (29) is then 

conjugated with vitamin B.sub.12 monocarboxylic acid (2, 3, 4) to yield 

a ***cyanocobalamin*** -acridine ** Conjugate*** (30). 
DETD ... and evaporated to dryness. The residue was digested with 100 mL 
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of acetone and the solvent, was decanted yielding a 

♦♦•cyanocobalamin** • -acridine ***cqnjug;ate*** (32). Yield: .sub. 12 
0 mg (62%). nip 182-1 88.degree. C. 
DETD This example dci&odtttrates •♦♦conjugsliott*** of amikacin to a 

** , eyaiM3cobaIamin**' molecule to form a * ••cyanocobalaiiiin* • * 
amikacin ♦♦•conjugate*** . A reaction scheme for the conjugation is 
depicted in FKi. 12. As noted above, chemical moieties that are retained 
subccUularly. . . Chemical Co., St. Louis), is reacted with a 
vitamin B.sub.12 motwearboxylate (2, 3, 4) in the presence of E.DC, A 

♦♦•cyanocobalamiii*** -amikacin ** ♦conjugate*** (34) is then 
^srrated and purified by reverse-phase LC chromatography under 
conditions noted above. 
DETD •**Cyanocofodamiii"'** Monocarboxylic Acid DiaminododecatK 

♦♦•Conjugate^* Dimer: Isophihaloyl Dichioride Cross-linking 
DETD To a solution of ***cyanocobalamin*** monocarboxylic acid 
diaminododecane ** Conjugate*** (8, 9, 10) (0.192 mmol, 0.300 g) in 
DMF (30 mL), was added triethylamine (18 .mu.L). Isophthaloyl dichioride 
(35) (0.096. . . 

DETD ***Cyanocobalamin*** Monocarboxylic Acid Diaminododecane 

* * *Conjugate* * * Dimer: ETAC Cross-linking 
DETD ***Cyanocobalamin*** Monocarboxylic Acid Diaminododecane 

***Conjugate*** Dimer: Isophthlate Cross-linking With Biotin Moiety 
DETD Reaction Step F: In a solution of ***cyanocobalamin*** carboxylic 
acid-diaminododecane ***conjugate*** (8, 9, 10) (0.130 mmol, 0.2 g) 
in a mixture of DMF: H.sub.2 O (3:1) (40 mL) triethylamine (12 .mu.L). 

DETD ***Cyanocobalamin*** Monocarboxylic Acid Diaminododecane 
***Conjugate*** Dimer: Isophthalate Cross-linking With 

Para-iodobenzoyl Moiety 
DETD Reaction Step C: To a solution of ***cyanocobalamin*** carboxylic 

acid-diaminododecane ***conjugate*** (56) (0.192 mmol, 0.3 g) in a 

mixture of DMF: H.sub.2 O (3:1) (40 mL) was added triethylamine (0.018 

mL).. . . 

DETD ***Cyanocobalamin*** Monocarboxylic Acid Diaminododecane 
""•""Conjugate*** Dimer: Isophtahate Cross-linking With 
Para-(tri-butylstannyl)benzoyl Moiety 

DETD Reaction Step B: In a solution of ***cyanocobalamin*** carboxylic 
acid-diaminododecane ** Conjugate*** (8, 9, 10) (0.065 mmol, 0.1 g) 
in a mixture of DMF: H.sub.2 O (3:1) (40 mL) triethylamine (0.006 mL). 

DETD . . . Diaminododecane (7); AI=Cyanocobalamin e-monocarboxylic acid 
conj Diaminododecane (8); AJ=Cyanocobalamin d-monocarboxylic acid conj 
Diaminododecane (9); AK=Cobalamin e-monocarboxylic acid conj 



DiamiiiMadecafse, and AE- ^^^Cyanc^oMaoim 1 *** Ribose-SiicciMte (I I), 

The b* ***conjugate*** ( 1 7) lias the least binding, whereas the 

e-voujiflgate (18) has intermediate binding, and the d-eonjugate (19) 

binds quite well. The, . . 
DETD lo a solution of ***cyaffiocobalamm 9 ** monocarboxjlic acid 

trioxadiamiae • "conjugate* (0, 1 93 mmol* 300 nig) in DMF ( 1 0 mL), 

triethylamine (0,1.93 mmol, 0,027 mL) was added. N- 

hydroxysucciniiiiidobiotiii. (0.232 mmol 79 rug). . , 
DETD A, Isophtlmtoyl crosslinked dimer. The prep&iMoii aid results for 

crossliiiking using isophthaloyl dlchloride and the b-isomer of 
***cyanocobalamin*** monocarboxyltc acid trioxadiamine 
** *conjupte** * are presented, The jt&rtioii product for the c-isoma is 

shown Mow. ##STR35## 
DETD In a solution of * ^cyanocobalarain 11 m monocarbpxytic acid 

trioxadiamine ***conjugate*** (0.193 mmol, 0.300 g) in DMF (20 mL), 

triethylamine (0.030 mL) was added. Isophthaloyl dichloride (0.096 mmol, 

0.0195 g) was. . . 

DETD In a solution of ***cyanocobalamin*** carboxylic acid-trioxadiamine 
***conjugate*** (0.193 mmol, 0.3 g) in DMF (15 mL), triethylamine 
(0.030 mL) was added. DiTFP ester of Biotin-caproic acid-Isophthalic 
acid (0.0965. . . 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

DETD ***Cyanocobalamin*** Modified on Ribose: Succinate ***Conjugate' 
(5) 



